















論  文  題  目  
 
 On global solutions to the nonlinear 
Schrödinger equation with -initial data 
 
























???????????????? n????? Schro¨dinger?????????8<:iut +∆u± |u|
α−1u = 0, t ∈ R, x ∈ Rn







[1] u0 ∈ Lp(Rn)????????????????? (1)?????????
[2] u0 ∈ bLp(R)????(1)???????????????????????????




???????1960?? L. Ho¨rmander ???????? Schro¨dinger????????
???????? Schro¨dinger??? eit∆ ?Lp????C0-???????p = 2???




??????????????? (n = 1)?? α = 3???????????????
????????????L2??????????????????????????
?? n = 1, α = 3???? Vargas?Vega(2001) ?? L2??????????????
????????????????????? n = 1, α = 3?????Lp??????
????????? Sobolev???????????? (1)?????????????
M. Christ?J. Colliander, T. Tao (2007) ? H. Koch, D. Tataru(2007)????????
????????? Lp????????????????????YI. Zhou(2010)?A.
Gru¨nrock(2005)??? Lp? bLp?????????????????????????
??????????????? α > 1??????????????Lp-??????
?????? (1)???????????????????????
??????? 3??????????? ? 1?????????????????
??????????????????????????? 2??? 3????????
???????????????????
? 2??? 1 < p < 2?????Lp-??????? (1)?????????????
?????Schro¨dinger??? eit∆?????????? inhomogeneous Strichartz??
? T.Kato(1994) ? homogeneous Strichartz ???Lp??????????????(1)
1
?????????????????? p??????????? Lp????????
?????????? ??? L2?????? Lp?????????????Vargas-
Vega(2001)??????????????????????????????????
?? 2????????????









< p ≤ 2
???????? 2/q + n/r = n/p???? q, r ????????????????
u0 ∈ Lp(Rn)???? T > 0??????(1)?? u?
u ∈ Lq[−T,T ](Lr)
????????????????? u???????????
1) u0 7→ u(t)? Lp?? Lq[−T,T ](Lr)??? Lipschitz??????
2) lim
t→0





−n( 12− 1p′ )
= 0.
?? 2. ??? n ∈ N, α ∈ (1, 1 + 4
n
)?????p1 := p1(n, α) ∈ [p0, 2)?????




? 3??? u0 ∈ bLp(R)???????????bLp???????????n = 1, α = 3
???Gru¨nrock(2005) ? Bourgain?????????????????? 1 < p < ∞
???? (1)????????????????? 5/3 < p ≤ 2???????????
?????????????????????? α????Gru¨nrock????????
????????????????? α???????????? |u|α−1u ? Bourgain
???????????????????????
??????????? n = 1?????bLp??????????????????
???? Bourgain?????????????Lq(Lr)???????????????
??? α ∈ (1, 5)????????????????????
???C.Feﬀerman(1970) ? 2/q + 1/r = 1/p?? q = r, 4/3 < p ≤ 2???
∥eit∂2xf∥LqtLrx ≤ C∥f∥L̂p (2)
??????????????? Feﬀerman-Stein?????????????????
???????????????????????????
?? 3. R2 ???? O = (0, 0), B = (1/2, 0), C = (0, 1/4), F = (1/4, 1/4)????

















) < p ≤ 2???????? 2/q + 1/r = 1/p??????? (q, r)?
???????? u0 ∈ bLp(R)???? T > 0? (1)??
u ∈ X1T := C([−T, T ] : bLp) ∩ Lq[−T,T ](Lr)
?????????????u0 7→ u(t)? bLp??X1T ??? Lipschitz??????









???? T > 0??????(1)??
u ∈ X2T := C([−T, T ] : bLp) ∩ Lq[−T,T ](Lα+1)
?????????????u0 7→ u(t)? bLp??X2T ??? Lipschitz??????
??????? Lp??????????????????????????????
?? p > 2??????????????????????????????????
?? 5. n = 1, 1 < α < 5????
(i) p˜0(α) < 2??????p˜0 < p ≤ 2??? u0 ∈ bLp(R)??????? (i)??????
???????????












(??) ??????? ??????????? ????
??????? ??????????? ?????
??????? ?????????? ?????
??????? ?????????? ????
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